The immunomodulator FTY720 has a direct cytoprotective effect in oligodendrocyte progenitors.
The immunomodulator 2-amino-2-[2-(4-octylphenyl)ethyl]-1,3-propanediol (FTY720) has promising therapeutic effects in multiple sclerosis (MS), a degenerative disease in which demyelination of the central nervous system is accompanied by death of oligodendrocytes (OLGs), the myelin-producing cells. In vivo phosphorylation of FTY720 generates an agonist for G protein-coupled receptors for sphingosine-1-phosphate, a lipid mediator that plays a crucial role in the stimulation of OLG survival by neurotrophin-3 (NT-3). The mechanisms underlying the action of FTY720 in MS are not clearly understood, although the effects of this drug in autoimmune diseases are thought to stem from its ability to reduce lymphocyte infiltration and inflammation. Interestingly, we now found that FTY720 also has a direct effect on OLG progenitors. Treatment of these cells with FTY720 causes activation of extracellular signal-regulated kinase 1/2 and Akt, accompanied by protection from apoptosis. However, FTY720 also arrested OLG differentiation. Importantly, this effect was counteracted by NT-3, which not only enhanced the survival of OLG progenitors induced by FTY720 but also stimulated their maturation. Altogether, these observations suggest that in addition to its immunosuppressive functions, FTY720 could also have a beneficial effect in MS by direct action on OLG progenitors. However, the finding that FTY720 blocks the differentiation of these cells raises the question of whether MS therapies with FTY720 should include the use of differentiation-enhancing factors such as NT-3. This approach would ensure both protection of existing OLG progenitor pools against immune-mediated insults as well as stimulation of remyelination by enhancing the maturation of these cells.